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10-080177 



*S»#£lK:fB*©#Sfc. 

IK £ "T 6 l * 2 CD vn Tti^ CiB«©:fri&. 

nt-r^m^i £>ui2©^i-**iyWciB«©#& 0 

£ , 7 ~ 9 © -f *i^icffi«©*jg# £ * z> r ii ic j: y 

l o fcfa«©#&„ 

££«i i©v*m#jcaB*©2f«s. 

1 1 1-3022905 



4f 3£ 10 — 080177 



flf#£ l 5 tcgBtt®R®8ffi&. 

5*fc»l 6 (m^*i;frKfB«©RflMKfiP#. 3£##o 

& * If l 7 lcfa4£<z>R$ft8ffi#. 

[ff^ig] R©3Ett*fctt««fc* £8r##iKR&JtiiU Ilb^I 

£K«©R**SP#. 

[»^2 0] MtfijMBt £#R*fcttAXRT&*z.fcM#«i:"**» 

13 — 19 ©v>"rti^tcflB<K0JR«6«»#- 
[0 0 0 1] 

[0 0 0 2] 

2 ffiSE#¥ 1 1-3022905 



#3* 10-080177 

a b fe y m y w 1/ fe y * * - £ tt£4&x^©as:#stf&T? & s £ -g-x. * o 

[0 0 0 3] 

Lfrb&#e>, iCDi^ftttjtt^A^yffll/^ftj&fcLTS&TOft^eDttR 

[0 0 04] 
fi!*©«K*AtttSS:*ai-r* fc, 

a) *#£©fflfi#&»*lCLfc*A^SS 

b) #3fe©«Hie«:^*fcbfc*A#ffi 

[0 0 0 5] 

a) ©&&£LT&, ^x^* # - (1/ hn>)>f;i/^^^^-f ) fcjflv^ 

-«»Kib) wmm<D&$ftiim(DmmizttLxm\<^ti£m&tf 

VKv htfJWA*C£fcv*«'& : &#v\, 
[0 0 0 6] 

ToUffJteftJcaw^jK^AS^sr^tt^-e^s. s«r®3R^AS*i 

3 mH3#¥ 1 1-3022905 



#^2 10-080177 



[0 0 0 7] 

3tf><fc-Mc *BUfi*L3#E^ • x^tcfc'v^TBfSWfcftffifcfcoTv^^E, 

[0 0 0 8] 

^^6>©#iH • £#^<z>?f^A#^fgfcii«K:i&£nTv^ 0 ife^t, # 

[0 0 0 9] 

z> mmm^xitmrnm n§ -r £ »c & «bh v * r £ k& 

mztiz. #**^b^/stc«fc*i!i««-ei±«*«!i»©j:-erajH««a&«. 

s«fi»liK:ji:«UTttffi##©«aft/JW*A*©Jt^ i: v^, »f£©ft±& 

4 tHSE4#¥ 1 1-3022905 



10—080177 



[0 0 10] 

mmtfMW: h j; o t -r s mm] 
mmzm^®mm*nmfimMLttmiz&mntf&^^. *&m 

[0 0 11] 

fi#H»«iR««S:flse>^«T*&<&3{>«, R«**§??Ui, 
[0 0 12] 

5 ffiKE#¥ 1 1-3022905 



10 — 080177 



[0 0 13] 
[0014] 

-M£B* lfc ^ * -^-*-3fS'K92?:&/i/i:v*ofc JSttBfc* »*WJI6£ CD ^FHfn y 
> fig @£^£J&T*jiM; ^•tilcMb^^^ t t 1 ©^^*^MSIMt?^>S 
a-tocopherol (fcf^VE) TK^tt^^^T^SL-ascorbic acid (kf 
#$>C) . superoxide dismutase (SOD) #CDMsBJ^S#*f£*£t>. ^ffclC*g 
$it"<S>= ["Free Radicals in Biology and Medicine", Oxford university Pres 

s (1985)] o 

[0 0 15] 

[0 0 16] 

% tc * y isfe mm * 3a* u 3©<ke>^ K*«ftiasMfc£ MJA-t^ 

3HF-l«if^£l! (Photosensitizer.PS) £Pffc£*v£. — jRft9fc3te*ii83!Ii: \sT\% 
[0 0 17] 

aftcRSt©*»tt» *fc_hiBcot/i:»ft*jcj:y«ti[snsri:««aB^sn* 

o 

[0 0 18] 

6 £tVi2E4# ¥ 1 1-3022905 



10-080177 



-f^"7i> (5'5"-bis(aminomethyl)-2,2' :5' ,2"-terthiophene dihydrochlor 

ide) *wm\st=. 0 %mm\\t%mmz&vfflw^mtemwtmM--ztibz> 0 mm.u 

1) mmtev 

2) &m$$'p&:m'& 

3) jgrnm* 

[0019] 

\z m&-? z w m-tfftm&frT -e « 3 o t* & § 3 *: z % m b fe . 

[0 0 2 0] 
[0 0 2 1] 

^Sfi^-fJCK^ttS^lS^Sr^AtC^fflb^SO-CfeS. *m 
©BiMtfS^firfrfc^bfcJKfllMtt&f^iSIb, r 

[0 0 2 2] 

ma «, ££&*!f & b £ v >r * n if - ;* & - « -r * #srr * En&aiw 
tea*, mmfttcz<Dm&mBitzAri&z£ifiTzm'V3b&. mm&ms{*tf$ 

[0 0 2 3] 

7 ffisE#¥ 11-3022905 



4f 5p 10 — 080177 



Bffl 5'5"-bis(aminomethyl)-2,2' :5' ,2"-terthiophene dihydrochlor ide£-£(D 
[0 0 2 4] 

(2) RtfMlIl. #fflB&M. 4Mtfe(iAXlt'S>Srt?:#ti:t5 (1) 

1) (2) <Z>VN-r*l2MCfB^<E>:£Sfeo 

l) (2) ©v*-T*i;frK:lB«©#iS. 

(5) i^#£##&^Tft«NrbfcS>ft&-fc (4) icia^© 

1) — (5) ©v*f *i#KBBIR©#i£. 

(7) (1) ~ (6) <Z)V^■rtl^CD^■^$:ffiV^T#^4^S, 4#£©SM£#3£tt* 

(8) I^lli, 4#K*feliAXR-e&6itS:«l!ttt* (7) lzmm<D 

8 ¥ 11-3022905 



4$5£ 10-080177 



(9) mm&fotfM^ ^-fe^*fettu-aKy-AT?*«ifcS:wai:'r* (7) 
(8) (D^-fnfrizmmommm&o 

(1 0) &AZUtt£tZtt&tyZ&timM£*vVT-£frbteZ>&&fa£. 
(7) ~ (9) ©v^Tti^^fB«©*3i#a:.S:a^«i4:K:J:y*3i#rtaJK:' 

(1 1) ^■vUT-^#:*^li@#:T^Sz:i:$:#^i:-rs (1 0) izmM<D 

(12) ttoM.tfmM&MZ^.&KT'&ZZ.tZ&mtltZ (10)4fett(H 

* fe »§ap?L-r * 3 t & s & t -t z> mKimtt. 

(14) £fcte«#T*&3 3i:£#*ilt£-t3 (13 

(i 5) mm^^Mmmm^R^^^^^^it^mt>m^^t^itm 

5£$*iT^£rh£#$t£-f 3 (13) (14) ©v^-f ftjWCffi«©IR* 

«^©*«»ftaijfcftiRlSSfa®t-«*©T?fe«3i:*4#«i:'rs, (15) ic 

*fett«*%*l5*b«)*filS€:^tfSJS''e*6ii:«:4#«i: , t* (15) £fe 
(16) ®.v^"f*i35Mcffil8©K?K«fiPM. 

(18) 4fr£©'JW«##T?. SJSt&ffiW*««««fls^«-e**3i:S:WSta'r 
5 (n) £BB«®1R$&&&. 

(19) tt©3Ett£fctt«*#, ^ft^StKSrJiab, Jt«LfcStK#Bt£8F 
#:2im^bT^M-r<5z:^^#i!ci:t- -6 (1 3) ~ (1 8) <DV>"f *l2MCfB«tf> 

(20) maoism. 4#fflt*fcttAxKT**ifc«:waii , rs 

9 ffilE^^ 11-3022905 
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i 9) <D^-fnfrizmM.<Dm&^®tt* 

[0 0 2 5] 

^Sr^tfma^ &l^£^tf*£^^ #0^ ^Wi&Sr^fr 
[0 0 2 6] 

• mnm^m^m-Km^m^. &frz.ftb<Dit&m$mmzm^t>ftx&mt>te 

[0 0 2 7] 

^1, «iJB9t«/h*. $^ni/-Att, zI/i/SJiSMI, 'JV^-Ai> KiftttIK 
. ifil, ^^i/^-AE y^X^KH, U3J?V-AK, .$h3>FUT 

1 o 1 1-3022905 



#^ 10—0801 77 



[0 0 2 8] 
[0 0 2 9] 

i-zzmzzy, tt&®tf&ML&m®(Dfriz&&/ffimz&vtsi*z*mz& 
zmmays izmm ts-zt^izytmrn & * 3 * ic * »j , 

[0 0 3 0] 
[0 0 3 1] 

n^mmthxmmmizm^bti. zmzMmt^^mtLxyemm<t 

rfOi/^ y n-X^>#;i,, a#-^:n 

[0 0 3 2] 

1 1 ffiIE#¥ 11-3022905 



10-080177 



±KZMtt~?2>z.£tfT*gz> a mf&tvx^ mm, mm. m&m. £.mmm. 

#*HJ»*#«^3*i*.. 
[0 0 3 3] 

[0 0 3 4] 

[0 0 3 5] 

%*fcfcv*U *1B©-8n?S>oTfc*fcJkv*. f 
[0 0 3 6] 

1 2 ffiiEE#^ 1 1-3022905 



#3£ 10-080177 



[0 0 3 7] 
[0 0 3 8] 

WW £ i^mm L X ^84 L T v * -5 i: ftm. & <D X & <& . 
[0 0 3 9] 

[0 0 4 0] 
[0 04 1] 

1 3 mU&¥- 1 1-3022905 



10 — 080177 



##£fc£JBI#i:©i6N? * f*o*S^#&IRaaa/ 

[0 0 4 2] 

MiSR©-^»5&S¥atc J:*ftK#A • Ifcffi&flS*: bT©j£JBfc nTffiT?**. 
[0 0 4 3] 

*iT £ fc#28f£©Bl^tt£f& SrSpJffl-r S 3 t K <k »J , MflSlfe^ 3 3 £ % «Ttl 
[0 0 4 4] 

«« tt ft /h © =fc © T? & o T % $Bffi £TOt-£3£:£-eUfrT*£&^ 0 *fflfl&JS<T © 

1 4 ffifiE#¥ 11-3022905 



4f 5p 10-080177 



[0 0 4 5] 

S^MT'ffiVNf S K7y^f:'JA<J-i/Xf A (DDS) MUM^ 
[0 0 4 6] 
[0 0 4 7] 

. 3 © i ? *KlSrt^Jg^©^»«IB#ffi©jia*-&ib"frK: * SflHB&SItt £ £ ic 
[0 0 4 8] 

*^^©ll^?LM$:Mv^Tmi:AX^^#|g^i:0ife^JCj;oT^ 

#©mtcM l xmr^mm ztf-z-tz z t # *rt& t & * . mx. m^mm & 

15 ffiSE#¥ 11-3022905 



4#¥ 10-080177 

[0 0 4 9] 
[0 0 5 0] 

[0 0 5 1] 

<^16fcx*;i/^-a:tt*fe£fc©-e&<&. i0fe^^n7i/>faoTl 
[0 0 5 2] 

Affi#£fr3»&-* : ?-*aK >df-73i-^^»^tcttS*S*iTV^^ ttS 

1 6 {i}|E#f 11-3022905 



10-080177 



t^Mll^^lB^fctS z: i: t% iM]j6R£&?LU «HllSWK:«/J^JR 
[0 0 5 3] 

-6c 

[0 0 5 4] 

1 7 1 1-3022905 



#5p 10-080177 



[0 0 5 5] 

tf&ns. ^SB«-&^tcj:y^atifci©#id:, *n^ic<fcyr?§ 

[0 0 5 6] 

st co^#bTv^s ism & f u/b -r & % © £ a. if t? & y . © 

M»K:5l1-*ffif*JlJcJt4R'r«4:E«fi5U:^35fcv^ 0 ■ m&frbomW 

AXKii©IS©ffif#iSSft»^»*efeS3i:*«, AX&OttffilHLL&fcSftfSJB 
0©-Oi^ot^6. KJtafimfii&MV>fe#g>f ^^-^x-^tCJloTfi^ 
©Wfifir#©Sc3t • SWSfcffMtf^tBtcfcfttf, SHP#©-WWrKtco3Qs^o-r 

1 8 £BSE#^ 1 1-3022905 



10-080177 



v^fe#i&c^ > # - 7 x - * £^r-t 3 3 £ 3 *i -& AxBcommmmm. mn 

[0 0 5 7] 

se>Jc*»Wtt, («J£-IS*£30 -*l»fcfrjJ8 

t95. ■ -Tiftc. ttj£«tBllfc<z>fctf>K:AXft:5#&s 0 ititttSJK-rtS©« 

mm^tLxmiLvt^m^mmit. mnnm^mm^mz^^xm^Lx^^ 

^*©«#StbT4*lcMJ|ft.««©«IB|l3iK:^i|3a:, ct^l cm^JJ 1 0 

*§£m v>fc#«>f > # - 7 x itunm^ttfa hr^mmmmmit^ «rtg-e&£ 

. JSJEK:3fe^aM*tt*Ef*§-&* : ?- (CCD) &Mv*feJ8&#£ffijci 0 o'^Hitfc 
UStLT^Sfctf). 3©J;-p^3 1 £##^A*m^5:^|g'IxaiBi:0Tffiv\ #^ 
>f >*-7x-^&^UTA#©ffi!I^«jRS:fi«"r6::i:%BrtB*e*s 0 
[0 0 5 8] 

[0 0 5 9] 
[0 0 6 0] 

1 9 ffiH#¥ 1 1-3022905 
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mmm 1 ] nm^mnmm p c 1 2 

7.35 mg/1, L-ffJl&^y 2 mM fc^tf Neurobasal Medium(GIBCO 
BRLttSg) (pH 7.3) £/i^TPC 1 2j^jBS£95X C0 2 TT*ig«L22o 
[0 0 6 1] 

Jttf^*§ltt, «*€:IWIISK:i*S^*§l79^3a®J:»;tt^U 300g,5#© 
mMMlZJz VfflMZMlbf^ l£®^25 cm 2 ©^#7^Xzi (IWAKI Glassft 
§£?) rtfC 1 ml&fc*;i~3Xl0 4 cells/cm 2 ^ <fc 5 iCjjMfc £ 2~3B#lC 
3 H IZ £ U *T o fc. 
[0 0 6 2] 

PC12«Hffi&#S«aiJteK:55''fbS*SlSJCtt^V h#^^S^-(Nerve Growth 
Factor, NGF)2.5S£:S^i§M50 ng/ml J: 5 lCig:&lC^;&B L fc 0 JgifeSsM 

NGF (Rat, 2.5S ) 4Hfc?«W«S£ttJei(T©« U T'fc5„ 

1) U ^^E^ffi^^TK (phosphate buffered saline, PBS ; KH 2 P0 4 2.10 
g/1, NaGl 90.00 g/U NaHP0 4 -7H 2 0 7.26 g/U 1 N Na0H$[T*pH pH 1 A\ZM& 
Ufc. ) 

2) *F-]M7;i/:f ^ XBovine Serum Albumin, BSA) 2 mg£ JtlH PBS 1000 ml(pH 
7MlcWfiH»)K:fHKU >Kr-9">f X0.22 Bi»0 7-f;H5:IllIl 

fc- 

3) ^©MS^lOO mlh NGF solution 100 mg/ml(GIBC0 BRLt±T^IKnn) SciU^-^ 
4&200 mUcll^b, Zltl$:8 ml^O^n^n-^tCAtl, -20lCe3Mg##U 

[0 0 6 3] 

3 od J; e> ic#& L t=.mvWL iz 1000^#3^ £. z> <fc o tc*ftf f S z: h ic £ 

y, pci2«miBS:^fl:s*fe. 

[0 0 6 4] 

PCi2|BJjStt^^ y * h ;i/tf>^ffitcig < U $ * ^ 7. Z - 

2 0 m$E#¥ 11-3022905 



#3* 10-080177 



AKI GlassftgO Mbfc. 
[0 0 6 5] 

[0 0 6 6] 

^JBLfcftit^&ltea dr-^x:=./l/gM*# % 5'5"-bis(aminomethyl)-2,2' :5* , 
2"-terthiophene (BAT)T?$>5 0 ^ft-^liA^lC «fc »J fl&^C [J. Heterocyclic Ch 
em., 33, 1-6 (1996)] lC^oT^$4l, BATrU6|ftl6©#J»T?S#3*lfc. BA 
T-£|fc&©*ai5£&Hl JCafcLfc. 
[0 0 6 7] 

.J:oT**ttH:SSft'r<&. — #BAT©«^tt, BHx#»«* T*&zHSi©jE« 

-flff©IEm^ &#£*»£©« $ Sr^t^LTV^S^ ©&#, &«ti«C & y n □ >f 
Kfttcfc&l/^f v^©#£?Tf 3© pH^#Tlc;£v^BAT#i& 

£&ofc 0 BAT3HF-©gJ>!MxB:, a # -^:n^;u^##:£ i: t-SfS©#ffe 

f*7i>*<j =fv-jcRge,-r, ^mttis^^y v-fcLTKffsnfcfifi©^ 

^lctt£©fcv>SrMfctt«T?&*. 

[0 0 6 8] 

y s/^-rs&gtf «&&3lUfc©#&T&£^y^*9:y:/iSic 

«k y mjgisisimfi. * <& msmi £3ta*t * >f * srais u 

[0 0 6 9] 

ftm&mm tt HEPES (25mM,pH7.4) ««fcfC#«Lfc. "7>f * □ fcT'Cy 
«fcyiBl!SjafSK:JSm»K:»iII'tSfc«)©^«[*tt BAT«S 2 mM, 

2 1 ffl3E4W 11-3022905 



#3* 10-080177 



[0 0 7 0] 

Z.<Dm.mm^m^t=.1%m$. ft^lftlCNaOH$S#tUCJ:ypH 7.4lC||gLfc. NaCl, 
124mM; KC1, 5mM; CaCl 2 .2H 2 0, 2.4mM; MgS0 4 .7H 2 0, 1.3mM; glucose 1 

IZ-m* tf y b IZ «fc *J I, 
[0 0 7 1] 

BATttftJKFJRfij^fS mM£&£ <fc ? {C»J b £:„ Mlf^*«0.47 J/cm 2 , 0.94 
J/ cm 2 , 1.57 J/cm 2 CD3^Pgi: 
[0 0 7 2] 

AffiI^I(i«T©I^i: Lf- 0 (KC1 132 mM, NaCl, 8 mM, MgCl 2 , 2 m 
M, HEPES 30 mM, NagATP 4 mM, GTP 0.3 mM, EGTA 0.5 mM, 3 *l fc^ijillftlCNaOH 
8Sj&DlCi:ypH 7.3tCf§gL £=&£>) 

BMytMlt&MMl' —*f -gI$$[|g(confocal laser scanning microscope,CLSM 
) MRC-1000 UV (BIO-RAD laboratories*!^) ^^$ilbt 50mW, 363nm 
T;i/=f>-f U — ^f-^W.m Lfc, ^l!MS:7/l/lflg ($J470 mmX680 mm) <D 
1/16 (XW, Yifi^ft^tl^tllM, 117 mm X 170 mm) £ffn&tf> 

3C«£Lfc. ^--tf-3fc«50 mW#100 %ffi;ftT'&5 < , ^^r-VVaSStC J: *J. 
«#^rattl/16 , 1/4 , 1/32 ##e>3KRbfc. ^/*fCj:*i«Jfc%ft 
life. X-AflMB&ttMLfct&^ttSffaxy TlCit^Sr^vxx y 7T'It 

[0 0 7 3] 

* mmytmm \*m%&mmm t mm l r=. t t l & ^ &c jis*^ u , 

[0 0 7 4] 

2 2 ffilE#¥ 1 1-3022905 



10-080177 



«ft*3M»©BH*&JC $fflflSl^mfi«-80 ~ -60 mV©Wfc:*fl#$*lT 
V>fe 0 ^y^««©S*ttt 3-4 MQT% iu&©m*Irt?££?5mi/TJ8V^ 0 
[0 0 7 5] 

«Hflg^m^H^M©T>-/« Axopatch 1-D (Axon Instruments*^) b 

fee jg&&Ltt 350$ . i hz (DmB&mftmmffizmmhfcffivmm&mt 

itJIiiibt O.lsfcfcfi 0.15 nA) tt«*£J:*K«{fcl£ffc#30«VS: 

fcfrofc. • «!&&©!!£: Axoscope ver.l.iy^ h^xT(Axon I 

nstrumentsftgf) IC * »; JS¥*f h fco 3 B 8 IC^ L fc, 

[0 0 7 6] 

[0 0 7 7] 

1.57 J/c« 2 ©^m*f*tt, A#fcofcfc3S< (0.47 J/cm 2 ) B#2#glCSf< 
(0.94 J/cm 2 ) , C#fco£%3£^ (1.57 J/cm 2 ) „ AlCg^TttWlgJii' 

II*&fcfc3feMlt«K::e^©3«fo*«&sfc©©, *£.fcaMfc»fc**ofc. Btc£ 
Dfco 3©£#TT*Wu 30^«&Ki3fcB8l5Htf©Stfi:-«&tciai|["r-&^i:^ 

[0 0 7 8] 

tt/h^^tr^y h£J:$«a&iWlfc'v©B AT (DVtgttVjtm 

2 3 ffi$E#¥ 11-3022905 



Sfiip. 10-080177 
• JRS^t&tftWtSffllS©^ 200 3 KBBSkfc. ft 

j^icBAT%:#*$-&feo u-*?-%zmMm3 nmmiz.mttist~tz.z. mmm 

[0 0 7 9] 

-^J/'j3>m B B^D-^ *>f W<-SSI» 130 mm) 

3£ffi) 'tCffS220n«©4fc (Au) Z^AyZVy? (^Mg^m,*^ ^ #fNftE;fr 

o.3 pa.ffi^iop w) iz&vm±Lt- 0 ms£M&mm*&&x$mmMMMi£mm 

ZLCD^S^n-y?:. IR^ia^^lRttCNanoscope III, Digital Instruments 
tlSgHc^fSU |«flI&JR#^fc«&#?LSStt(Gene P»l«er, BIO-RAD laborat 
ories*t«) ®^ffiKlft«.Lfc. *&&?UBSe©iE*& A FMt>^U- h 

KJ:&B:/n-^©ffi*&B&ifcLfc. «»#?LI£«©**£S& 0.25 «F, «J± 
50 VKBMfeU a6*fc«^n-^««-*cDiaft«IBI»K:a«Ufc. 

[0 0 8 0] 

HiCBAT 2 mM»tt#?8?R(pH 3.0) JC^©tt/J^M««©SW-5feiSW*:* ^ ^» 

?Tf *J^#&BAT£|&£Lfco 
[0 0 8 1] 

2 4 ajSE#¥ 1 1-3022905 



#^ 10-0801 77 



[0 0 8 2] 

o 
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